1 

c 



CTT TCA GAA GCC CGG GAG AGO GTC TTG GGG GAT TTG CTG AAG GTT GTG CTG TAG AGC CTG 
leu ser glu ala arg glu ser val leu gly asp leu leu lys val val leu tyr ser leu 

62 92 

GGC AGT GCC GAG AGT GCC CTC TTC TTG CAG CAT GGC CTG GCC ACC CAG AGG GCC CTT GTG 
gly ser ala gin ser ala leu phe leu gin his gly leu ala thr gin arg ala leu val 

122 152 

TOO AAG TTC CCG GAG CTG CTG TTC GAG GAG GAC ACG GAG CTG TGT GCC GAG CTG TGC CTG 
ser lys phe pro glu leu leu phe glu glu asp thr glu leu cys ala asp leu cys leu 

182 212 

AGG CTC CTA CGA CAC TGT GGC AGC CGC ATC AGC ACC ATC CGC ACG CAG GCC AGC GCC TCG 
arg leu leu arg his cys gly ser arg ile ser thr ile arg thr his ala ser ala ser 

242 272 

CTG TAC CTG CTC ATG CGA CAG AAC TTC GAG ATC GGC CAC AAC TTT GCC CGT GTG AAG ATG 
leu tyr leu leu met arg gin asn phe glu ile gly his asn phe ala arg val lys met 

302 332 

CAG GTC ACC ATG TCT CTC TCG TCC CTG GTG GGG ACG ACG CAG AAC TTC AGT GAA GAG CAC 
gin val thr met ser leu ser ser leu val gly thr thr gin asn phe ser glu glu his 

362 392 

CTG CGA CGT TCA CTC AAA ACC ATC CTC ACC TAT GCT GAG GAG GAC ATG GGG CTG CGG GAC 
leu arg arg ser leu lys thr ile leu thr tyr ala glu glu asp met gly leu arg asp 

422 452 

AGC ACC TTC GCA GAG CAG GTC CAG GAC CTG ATG TTC AAC CTG CAC ATG ATC CTG ACG GAC 
ser thr phe ala glu gin val gin asp leu met phe asn leu his met ile leu thr asp 

482 512 

ACG GTG AAG ATG AAG GAA CAC CAG GAG GAC CCT GAG ATG CTC ATC GAC CTC ATG TAC AGA 
thr val lys met lys glu his gin glu asp pro glu met leu ile asp leu met tyr arg 

542 572 

ATT GCC CGG GGC TAC CAG GGC TCA CCG GAC CTT CGG CTG ACC TGG TTG CAG AAC ATG GCC 
ile ala arg gly tyr gin gly ser pro asp leu arg leu thr trp leu gin asn met ala 

502 I xxxxxxxxxxxxxx transmembrane domain xxxxxxxxxxx 

GGG AAG CAC GCG GAG CTG GGC AAC CAC GCC GAG GCC GCC CAG TGC ATG GTG CAC GGG GCC 
gly lys his ala glu leu gly asn his ala glu ala ala gin cys met val his ala ala 

xxxxxxxxxxxxxxxxxxxxxxxxxxx I 6 92 

GCC CTC GTG GCT GAG TAC CTC GCC CTG CTC GAG GAC CAC CGC CAC CTG CCG GTG GGC TGC 
ala leu val ala glu tyr leu ala leu leu glu asp his arg his leu pro val gly cys 

722 752 

GTT TCC TTC CAG AAC ATC TCA TCC AAT GTG CTA GAG GAG TCC GCC ATC TCC GAC GAC ATC 
val ser phe gin asn ile ser ser asn val leu glu glu ser ala ile ser asp asp ile 

782 812 

CTG TCG GCC GAC GAG GAG GGC TTC TGC TCC GGG AAG CAC TTC ACT GAG CTG GGG CTG GTA 
leu ser pro asp glu glu gly phe cys ser gly lys his phe thr glu leu gly leu val 

842 872 

GGG TTG CTG GAA CAG GCA GCC GGC TAC TTC ACC ATG GGC GGG CTC TAC GAG GCG GTG AAT 
gly leu leu glu gin ala ala gly tyr phe thr met gly gly leu tyr glu ala val asn 
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902 932 

GAG GTC TAG AAG AAC CTC ATC CCC ATC CTG GAA GCC CAC CGT GAC TAG AAG AAG CTG GCC 

glu val tyr lys asn leu ile pro ile leu glu ala his arg asp tyr lys lys leu ala 

962 992 

GCG GTG CAC GGC AAA CTG CAG GAG GCC TTC ACC AAG ATC ATG CAC CAG AGT TCC GGC TGG 

ala val his gly lys leu gin glu ala phe thr lys ile met his gin ser ser gly trp 

1022 Ixxxxx ITAM xxxx|1052 

GAG CGC GTG TTC GGG ACG TAT TTC GGC GTG GGC TTC TAG GGC GCC CAC TTC GGT GAC CTG 

glu arg val phe gly thr tyr phe arg val gly phe tyr gly ala his phe gly asp leu 

1082 1112 

GAT GAG CAG GAG TTT GTG TAG AAG GAG CCA TCG ATC ACG AAG CTG GCA GAG ATC TCA CAC 

asp glu gin glu phe val tyr lys glu pro ser ile thr lys leu ala glu ile ser his 

1142 1172 

CGG CTG GAG GAG TTC TAG ACG GAG AGA TTT GGC GAC GAC GTC GTT GAG ATT ATC AAA GAC 

arg leu glu glu phe tyr thr glu arg phe gly asp asp val val glu ile ile lys asp 

1202 1232 

TCT TAG CCT GTG GAC AAG TCC AAG CTT GAC TCA CAA AAG GCC TAG ATC CAG ATC ACG TAT 

ser tyr pro val asp lys ser lys leu asp ser gin lys ala tyr ile gin ile thr tyr 

1262 1292 

GTG GAA CGG TAG TTT GAT ACC TAG GAG CTC AAG GAC CGG GTG ACC TAG TTT GAC CGC AAC 

val glu pro tyr phe asp thr tyr glu leu lys asp arg val thr tyr phe asp arg asn 

1322 1352 

TAT GGG CTT CGC ACA TTC CTG TTC TGC ACG CCG TTC ACG CCG GAT GGG CGC GCA CAC GGG 

tyr gly leu arg thr phe leu phe cys thr pro phe thr pro asp gly arg ala his gly 

1382 1412 

GAG CTG CCC GAG CAA CAC AAG CGT AAG ACG CTG CTC AGC ACC GAC CAC GCC TTC CCC TAC 

glu leu pro glu gin his lys arg lys thr leu leu ser thr asp his ala phe pro tyr 



1442 1472 
ATC AAG ACT CGC ATC CGT GTG TGC CAC CGG GAG GAG ACG GTG CTG ACG CCA GTG GAG GTG 
ile lys thr arg ile arg val cys his arg glu glu thr val leu thr pro val glu val 



Coiled coil 1 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
GCC ATC GAG GAC ATG CAG AAG AAG ACA CGG GAG CTG GCC TTT GCC ACC GAG CAG GAC CCA 
ala ile glu asp met gin lys lys thr arg glu leu ala phe ala thr glu gin asp pro 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx I 

CCA GAT GCT AAG ATG CTA CAG ATG GTG CTT CAG GGC TCT GTA GGG CCC ACC GTG AAC CAG 
pro asp ala lys met leu gin met val leu gin gly ser val gly pro thr val asn gin 

1622 1652 

GGT CCC CTG GAG GTG GCC CAG GTG TTT TTA GCA GAG ATC CCG GAA GAC CCC AAG CTC TTC 
gly pro leu glu val ala gin val phe leu ala glu ile pro glu asp pro lys leu phe 

1682 1712 

CGG CAT CAC AAC AAA TTG CGG CTC TGC TTC AAG GAC TTC TGC AAG AAA TGT GAG GAT GCG 
arg his his asn lys leu arg leu cys phe lys asp phe cys lys lys cys glu asp ala 

I xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Coiled coil 2 xxxxxxxxxxxxxxxxxxxxxxxxx 
CTG CGG AAA AAT AAG GCC CTG ATT GGG CCG GAC CAG AAG GAG TAC CAC CGT GAG CTG GAG 
leu arg lys asn lys ala leu ile gly pro asp gin lys glu tyr his arg glu leu glu 
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CGC AAC TAC TGC CGC CTG CGG GAG GCT CTG GAG CCC CTG CTT AGO CAG CGC CTG CCC CAG 

arg asn tyr cys arg leu arg glu ala leu gin pro leu lea thr gin arg leu pro gin 

1862 1892 

CTG ATG GCA CCC ACC CCA CCC GGC CTC AGG AAC TCC TTG AAC AGA GCA AGT TTC CGA AAG 

leu met ala pro thr pro pro gly leu arg asn ser leu asn arg ala ser phe arg lys 

1922 1952 

GCA GAG CTC TGA GGC CAC AAG GAG CAA AGC TGT ACC TAG AGG AAC CAG CAC COG GGC CTC 

ala asp leu STP 

1982 2012 

AGC TGT CTG TGC TGC GAG GGG AGT CTG CCC TGG TGC CCA CTG GGC TGT GGG GTG ACC ACA 

2042 2072 

CTG TAC TTG GGG CTG GGC CCT CTG CCC CTG TGT CCC CAT CTG TGT GCA CTG ATG CTT CCT 

2102 2132 

CCC TTT TTT AAT TTA AAA TGG TTT TTA TAA GCA AAA AAA AAA AAA AAA 
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ASGNLDKNARFSAIYRQDSNKLSNDDMLKLLADFRKPEKMAKLPVILGNLDITIDNVSSD 



HC4 
HCl 
HC3 
HC5 



HC4 
HCl 
HC3 
HC5 



HC4 
HCl 
HC3 
HC5 



FPNYVNSSYIPTKQFETCSKTPITFEVEEFVPCIPKHTQPYTIYTNHLYVYPKYLKYDSQ 



VLHHHQNPEFYDEIK 

KSFAKARNIAICIEFKDSDEEDSQPLKCIYGRPGGPVFTRSAFAAVLHHHQNPEFYDEIK 



lELPTQLHEKHHLLLTFFHVSCDNSSKGSTKKRDWETQVGYSWLPLLKDGRVVTSEQHI 
lELPTQLHEKHHLLLTFFHVSCDNSSKGSTKKRDVVETQVGYSWLPLLKDGRVVTSEQHI 



HC2A PVSANLPSGYLGYQELGMGRHYGPEIKWVDGGKPLLKISTHLVSTVYTQDQHLHNFFQYC 

KIAA PVSANLPSGYLGYQELGMGRHYGPEIKWVDGGKPLLKISTHLVSTVYTQDQHLHNFFQYC 

HC4 

HCl 

HC3 GPGPARSTVSISLISNSARV 

HC5 

HC2A QKTESGAQALGNELVKYLKSLHAMEGHVMIAFLPTILNQLFRVLT-RATQEEVAVNVTRV 

KIAA QKTESGAQALGNELVKYLKSLHAMEGHVMIAFLPTILNQLFRVLT-RATQEEVAVNVTRV 

rat 

HC4 MEIQVLIRFLSVILMQLFWVLPNMIHEDDVPISCPMV 

HCl MSFLPI ILNQLFKVLV-QNEEDEITTTVTRV 

HC3 NRSRSLSNSNPDISGTPTSPDDEVRSIIGSKGLDRSNSWVNTGGPKAAPWGSNPSPSAES 

HC5 
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HC4 
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HC4 
HCl 
HC3 
HC5 



IIHWAQCHEEGLESHLRSYVKYAYKAEPYVASEYKTVHEELTKSMTTILKPSADFLTSN 
IIHWAQCHEEGLESHLRSYVKYAYKAEPYVASEYKTVHEELTKSMTTILKPSADFLTSN 

LFHIVSKCHEEGLDSYLSSFIKYSFRPGKPSAPQAPLIHETLATb4MIALLKQSADFLAIN 

LPDIVAKCHEEQLDHSVQSYIKFVFKTR ACKERPVHEDLAKNVTGLLK-SNDSPTVK 

TQAMDRSCNRMS SHTET SS FLQTLTGRLP TKKLFHEELALQWWCS G — SVR E 

Cadherin 
C leavag e 



KLLRYSWFFFDVLIKSMAQHLIENSKVKLI 
KLLKYSWFFFDVLIKSKAQHLIENSKVKLI 


RNQR 
RNQR 


FPASYHHAAETWNMLMPHITQKFGD 
FPASYHHAVETWNMLMPHITQKFRD 


KLLKYSWFFFEI lAKSMATYLLEENKIKLI 
HVLKHSWFFFAI ILKSMAQHLIDTNKIQLJ 
SALQQAWFFFELMVKSMVHHLYFNDKLEAI 


HGQR 
RPQR 
RKSR 


rPKAYHHALHSLFLAIT-IVESQYAE 
FPESYQNELDNLVMVLSDHVIWKYKD 
FPERFMDDIAALVSTIASDIVSRFQK 



HC4 
HCl 
HC3 
HC5 



IPKESRNVNYSLASFLKCCLTLMDRGFVFNLIN DYIS — GFSPKDPKVLAE YKFEFL 

ALEETRRATHSVARFLKRCFTFMDRGCVFKMVN NYIS — MFSSGDLKTLCQYKFDFL 

DTEMVERLNTSLAFFLNDLLSVMDRGFVFSLIKSCYKQVSSKLYSLPNPSVLVSLRLDFL 



HC4 
HCl 
HC3 
HC5 



HC4 
HCl 
HC3 
HC5 



YQDLQL DYSLTDEF 

YQDLQL DYSLTDEF 

QTICNHEHYIPLNLPM AFAKPKLQR VQDSNL EYSLSDEY 

QEVCQHEHFIPLCLPIRSANIPDPLTPSES TQELHASDMPEYSVTNEF 

RIICSHEHYVTLNLPCSLLTPPASPSPSVSSATSQSSGFSTNVQDQKIANMFELS — VPF 
MNADTAPTSPCPSIS SQNSSSCSSFQDQKIASMFDRTSRVPA 

Cadherin 
EC motif 

CRNHFLVGl|LLREj\^GTALQEFRE VRLIAISVLKNLLIKHSFDDRYASRSHQARIAT 

CRNHFLVGI LLRE /GTALQEFRE VRLIAI SVLKNLLIKHSFDDRYASRSHQARIAT 



'irytaisviknllikhafdtryqhknqqakiaq 
■vrh lalavlknlmakhs fd dryre prkqaq ias 
shdsdprysdpqikarvam 
'GiIlfteIlaaaldaegegisevqrkavsaihsllsshdldprcvkpevkvkiaa 



ckhhflvgi llre rsialqdnye- 
CRKHFLIG] llre/gfalqedqd- 

RQQHYLAGl|vLTEjLAVIlDPDAEGLFGLHKKVINMVHNLLS; 
SSTS-S 



HC4 
HCl 
HC3 
HC5 



LYLPLFGLLIENVQRINVRDVSPFPVNAG-MTVKDESLALPAVNPLVTPQKGSTLDNSLH 
LYLPLFGLLIENVQRINVRDVSPFPVNAG-MTVKDESLALPAVNPLVTPQKGSTLDNSLH 

LYLPFVGLLLENIQRLAGRDTLYSCAAMPNSASRDEFPCG FTSP — AN — RGSLS 

LYMPLYGMLLDNMPRIYLKDLYPFTVNTSNQGSRDDLSTNGGFQSQTAIKHANSVDTSFS 

LYLPLIGIIMETVPQLYDFTETHNQRGRPICIATDDYESE SG SMIS 

LYLPLVGIILDALPQLCDFTVADTRRYR TSGSDEEQE GA GAIT 
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HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



HC2A 
KIAA 

HC4 
HCl 
HC3 
HC5 



HC2A 
KIAA 

HC4 
HCl 
HC3 
HC5 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



HC2A 
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HC4 
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HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



KDLLGAISGIASPYTTSTPNINSVRNADSRGSLISTDSGNSLPERNSEKSNSLDKHQQSS 
KDLLGAISGIASPYTTSTPNINSVRNADSRGSLISTDSGNSLPERNSEKSNSLDKHQQSS 



TDKDTAYGSFQNG HGIKREDSRGSLIP-EGATGFPDQGNTGEN TRQS 

KDVLNSIAAFSS lAISTVNHADSRASLASLDSNPSTNEKSSEKTDNCEKIPRPL 

QTVAMAIAGTSVPQ LTRPGSFLLTSTSGRQHT 

QNVALAIAGNNFN LKTSG-IVLSSLPYKQYN 



TLGNSWRCDKLDQSEIKSLLMCFLYILKSMSDDALFTYWN-KASTSELMDFFTISEVCL 
TLGNSWRCDKLDQSEIKSLLMCFLYILKSMSDDALFTYWN-KASTSELMDFFTISEVCL 



STRSSVSQYNRLDQYEIRSLLMCYLYIVKMISEDTLLTYWN-KVSPQELINILILLEVCL 
ALIGSTLRFDRLDQAETRSLLMCFLHIMKTISYETLIAYWQ-RAPSPEVSDFFSILDVCL 

TFSAESSRSLLICLLWVLKN-ADETVLQKWFTDLSVLQLNRLLDLLYLCV 

MLNADTTRKLMICFLWIMKN-ADQSLIRKWIADLPSTQLNRILDLLFICV 



HQFQYMGKRYIARNQEGLG— PIVHDRKS QTLPVSRNRTGMM 

HQFQYMGKRYIAR TGMM 



FHFRYMGKRNIARVHDAWLSKHFGIDRKS QTMPALRNRSGVM 

QNFRYLGKRNIIRKIAAAF — KFVQSTQNNGTLKGSNPSCQTSGLLAQWMHSTSRHEGHK 

SCFEYKGKKVFERMNSLTFK — KSKDMRAK LEEAILGSIGARQEMV 

LCFEYKGKQSSDKVSTQVLQ—KSRDVKAR LEEALLRGEGARGEMM 



HARLQQL GSLDNS LTFNHSYGHSDADVLHQSLLEANIATEVC 

HARLQQL GSLDNS LTFNHSYGHSDADVLHQSLLEANIATEVC 



QARLQHL SSLESS FTLNHSSTTTEADIFHQALLEGNTATEVS 

QHRSQTLPIIRGK— NALSNPKL LQMLDNTMTSNSNEIDIVHHVDTEANIATEGC 

RRSRGQLERSPSGSAFGSQENLRWRKDMTHWRQNTEKLDKSRAEIEHEALIDGNLATEAN 
RRRAPGNDRFP GLNENLRWKKEQTHWRQANEKLDKTKAELDQEALISGNLATEAH 



LTALDTLSLFTLAFKNQLLADHGHNPLMKKVFDVYLCFLQKHQSETALKNVFTALRSLIY 
LTALDTLSLFTLAFKNQLLADHGHNPLMKKVFDVYLCFLQKHQSETALKNVFTALRSLIY 

KL SRGHS PLMKKVF DVY LC FL QKHQS EMALKN VFTALRS L I Y 

LTVLDTISFFTQCFKTHFLNNDGHNPLMKKVFDIHLAFLKNGQSEVSLKHVFASLRAFIS 
LTILDLVSLFTQTHQRQLQQCDCQNSLMKRGFDTYMLFFQVNQSATALKHVFASLRLFVC 
L 1 1 LDTLE I WQT VS ~VTE S ~KE S I LGGVLKVLLESMACNQS AVYLQHCFATQRALVS 
LIILDMQENIXQASS~ALDC— KDSLLGGVLRVLVNSLNCDQSTTYLTHCFATLRALIA 



KFPSTFYE GRADMCAALCYE I LKCCNS KL S S I RTEAS QLLYFLMRNNFDYTGKKS FVRTH 
KFPSTFYEGRADMCAALCYEILKCCNSKLSSIRTEASQLLYFLMRNNFDYTGKKSFVRTH 
KFPSTFYEGRADMCASLCYEVLKCCNSKLSSIRTEASQLLYFLMRNNFDYTGKKSFVRTH 
KFPSAFFKGRVNMCAAFCYEVLKCCTSKISSTRNEASALLYLLMRNNFEYTKRKTFLRTH 
KFPSAFFQGPADLCGSFCYEVLKCCNHRSRSTQTEASALLYLFMRKNFEFNKQKSIVRSH 
KFPELLFEEETEQCADLCLRLLRHCSSSIGTIRSHPSASLYLLMRQNFEIGN — NFARVK 
KFGDLLFEEEVEQCFDLCHQVLHHCSSSMDVTRSQACATLYLLMRFSFGATS — NFARVK 



LQVIISVSQLIADWGIGETRFQQSLSIINNCANSDRLIKHTSFSSDVKDLTKRIRTVLM 
LQVIISVSQLIADWGIGGTRFQQSLSIINNCANSDRLIKHTSFSSDVKDLTKRIRTVLM 
LQVIISLSQLIADWGIGGTRFQQSLSIINNCANSDRLIKHTSFSSDVKDLTKRIRTVLM 
LQIIIAVSQLIADVALSGGSRFQESLFIINNFANSDRPMLARAFPAEVKDLTKRIRTVLM 
LQLIKAVSQLIAD-AGIGGSRFQHSLAITNNFANGDKQMKNSNFPAEVKDLTKRIRTVLM 
MQVPMSLSSLVGTSQNFNEEFLRRSLKTILTYAEEDLELRETTFPDQVQDLVFNLHMIL3 
MQVTMSLASLVGRAPDFNEEHLRRSLRTILAYSEEDTAMQMTPFPTQVEELLCNLNSILY 
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Transmembrane 



ATAQMKEHENDPEMLVDLQYSLAKSYASTPELRKTWLDSMARIHVKNGCLSEAAMCYVHV 
ATAQMKEHENDPEMLVDLQYSLAKSYASTPELRKTWLDSMARIHVKNGCLSEAAMCYVHV 
ATAQMKEHEN DPEMLVDLQYSLAKS YAST PE LRKTWLD SMART HVKNGC LSE7U\MCY' 
ATAQMKEHEKDPEMLIDLQYSLAKSYASTPELRKTWLDSMAKI 
ATAQMKEHEKDPEMLVDLQYSLANSYASTPELKRTWLESMAKI 
DTVKMKEHQEDPEMLIDLMYRIAKGYQTSPDLRLTWLQNMAGKHSERSNlH. 
DTVKMREFQEDPEMLMDLMYRIftKSYQASPDLRLTWLQNMAEKHTKKKC YTEAAMCLVHA 



HVKNGE FSEAAMCYVHV 
HARNGEjLSEAAMCYIHI 
lAEAAQCLVHi 



TALVAEYL TRKOV 



HC4 
HCl 
HC3 
HC5 



HC4 
HCl 
HC3 
HC5 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



HC2A 

KIAA 

rat 

HC4 

HCl 

HC3 

HC5 



TALVAEYL IRKEA VQWEPPLLPHSHSACLRR 3RGGVFRQGCTAFRVITPN 



1 FRQGCTAFRVITPN 



■LALQREPPVFPYSHTSCQRK3RGGMFRQGCTAFRVI' 



AALIAEYIKRKGYWKVEKICTASLLSEDTHPCDSNSLLTTP3GGSMFSMGWPAFLS; 



ITPN 
-FPNGCSAFKKITPN 
3ITPN 

-RKYL PVGCVTFQNI S SN 
-HSYLPVGSVSFQNISSN 



ITAM 



I DEEASMME DVGMQD— 
I DEEASMME DVGMQD- • 
I DEEASMME DVGMQD-- 
I DEE GAMKE DAGMMD- ■ 
I KEEGAAKE DS GMHD- ■ 



Lltpi 
LljrPI 



■-VHFNEDVLMELLEQCADGLWKAEipELIADI YKL I 
-VHFNEDVLMELLEOCADGLWKAE a.YELIADIYKLl[ 
-VHFMEDVLMELLEOCADGLWKAER LRAGL LTSINSSSP 
-VHYSEEVLLELLEQCVNGLWKAERlYEIlfeEISKLIGPI 
•-TPYNENILVEQLYMCGEFLWKSEREreLlKDVNKPIIAV 



vleesavsddvvspdeegicsgkyftesglvglleqaaasfsmagmyeavnevhfkvltpi 
vleesvvsedtlspdedgvcagqyftesglvglleqaaelfstgglyetvnev|yklv1ipi 



ITAM ITAM 



YEKRRDFERLAHL YDTI HRA rSKV rEVMHSGRRLLGT |YFRV| AFFGQAAOYQFTDSETDVE 

SMKSGGTLETTHI ^DTI HRP fSKV TEVITR A AGSWDLLPGGLFGQ 

YENRREFENLTQV IRTl HGA iT TKI LEVMHTKKRLLG T FFRV AFYGQ 

fekqrdfkklsdi Jyydi| hrs |ylkv| aevvksekrlfg rFyr^fygq 

heanrdakklstihgklqeafskivhqstgwermfg tpfrmgfyg- 

LEAHREFRKLTLTHSKLQRAFDSIVNKDH — KRMFG t|^TR\3GFFG- 



ITAM ITAM 

-FFEDEDGKdYIYKE|PKLTPLSEISQRLLKL|YSDK|FGSENVKMIQDSGKVNPKDLDSKYA 
GFFEDEDGKI YIYKEPKLTPLSEISQRLLKLYSDKFGSENVKMIQDSGKVNPKDLDSKYA 
GFFEDEDGK^YIYKEPKLTPLSEISQRLLKLYSDKFGSENVKMIQDSGKVNPKDLDSKFA 
EPKLTGLSEISLRLVKI YGEKFGTENVKIIQDSDKVNAKELDPKYA 
EPKLTGLSEISQRLLKLiTADKFGADNVKIIQDSNKVNPKDlDPKtYA 
TKFGDLDEQdrVYKE PAITKLAEISHRLEGF YGERFGEDWEVIKDSNPVDKCKLDPNKA 
SKFGDLDEQJ FVYKfiPAITKLPEISHRLEAF YGQC FGAEFVEVIKDSTPVDKTKLDPNKA 



ITAM 

YlbvTHVIPFFDSKELQERKTEFERSHNIRRFMFEMPFTQTGKRQGGVEEQCKRRTILTA 
YI WTHVIPFFDEKELQERKTEFERSHNIRRFMFEMPFTQTGKRQGGVEEQCKRRTILTA 
YI )VTHVTPFFDEKELQERKTEFERCHNIRRFMFEMPFTQTGKRQGGVEEQCKRRTILTA 
HIOVTYVKPYFDDKELTERKTEFERNHNISRFVFEAPYTLSGKKQGCIEEQCKRRTILTT 
FlQvjrYVTPFFEEKEIEDRKTDFEMHHNINRFVFETPFTLSGKKHGGVAEQCKRRTILTT 
ClQipYVEPYFDTYEMKDRITYFDKNYNLRRFMYCTPFTLDGRAHGELHEQFKRKTILTT 
CxQifrFVEPYFDEYEMKDRVTYFEKNFNLRRFMYTTPFTLEGRPRGELHEQYRRHTVLTT 
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HC4 
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HC4 
HCl 
HC3 
HC5 



shafpyiktrvnvthkeeiilt: 
mhafpyiktrisviqkeefvlt: 



Coiled-Coil 1 

■lEVAIDEMSKKVAELRQLCSSAEVDMIKLQLKLQdSV 
^ I EVAI DEMSKKVAELRQLC S S AEVDMIKLQLKLQG SV 
lEVAIDEMSKKVAELHQLCSSAEVDMIKLQLKLQGSV 
I DGATDE IKDKTAELQKLC S STDVDMI QLQLKLQG WV 



IHCFPYVKKRIPVMYQHHTDLM] 
IHCFPYVKKRIPVMYQHHTDLNl 
IHCFPYVKKRIPVMYQHHTDLNj 
SNS FPYVKKRI P INCEQQINLK] 

SHLFPYVKKRIQVISQSSTELNilEVAIDEMSRKVSELNQLCTMEEVDMISLQLKLQdSV 



E VA I E DMQKKTQE LAFATHQD PAD PBCMLQMVLQG S V 
lEVAIEDMKKKTLQLAVAINQEPPDAKMLQMVLQG SV 



Coiled-Coil 2 



SVQVNAGPLAYARAFLDDTNTKRYPDNKVKLLKEVFRQFVEACGQALAVNERLIKEDQLE 
SVQVNAG PLAYARAFLDDTNTKRY PDNKVKLLKEVFRQFVEAC GQS LAVNERL IKEDQIE 
SVQVNAGPLAYARAFLDDTNTKRYPDNKVKLLKEVFRQFVEACGQflLAVNERLIKEDQLE 
SVQVNAGPLAYARAFLNDSQASKYPPKKVSELKDMFRKFIQACSISLELNERLIKEDQVE 
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GACGCGAGGACC 



1/1 

ATG GCT GCC TCC GAG CGC CGC GCC TTC GCG 
Met ala ala ser glu arg arg ala phe ala 
61/21 

GTG CGG AAG CAG GTG TCC CGG GAA CGC AGT 
val arg lys gin val ser arg glu arg ser 
121/41 

AGC TCC CTG GGG GTC CCA CTG ACT GAA GTT 
ser ser leu gly val pro leu thr glu val 
181/51 

CTG AGC CGG CCA CCA GAT GCT GAG CCC GGG 
leu ser arg pro pro asp ala glu pro gly 
241/81 

GAT GAC TTG GAG CTG CTG CTG CAG CCC CGG 
asp asp leu glu leu leu leu gin pro arg 
301/101 

AAG GAT GAA AAA CTG GAT GCC CAG GTG AGG 
lys asp glu lys leu asp ala gin val arg 
351/121 

GTC ATT GTC CAC AGA AGG TAT CAG TAC CTG 
val ile val his arg arg tyr gin tyr leu 
421/141 

ACA CAG CGG GAG CGA CAG AAG GGC CTC CCC 
thr gin arg glu arg gin lys gly leu pro 
481/161 

GAC GAG AGG TCC GGC CCT GAG GAC TCG AAT 
asp glu arg ser gly pro glu asp ser asn 
541/181 

GAC ACC CCT CGA AGC AGT GGT GCC TCT AGC 
asp thr pro arg ser ser gly ala ser ser 
601/201 

TCA TTG CTG CCC TCT CTG CTA GAG CGG GCG 
ser leu leu pro ser leu leu glu arg ala 
661/221 

ACC CTT CGA CGG CAG CAC CGG CCC CCG GCC 
thr leu arg arg gin his arg pro pro ala 
721/241 

GAT GAA GCC GTG GAA CGC TGT AGC CGC CCA 
asp glu ala val glu arg cys ser arg pro 
781/261 

ATC TTG GTC AAG TGT CTG TCG CTC AAG TTC 
ile leu val lys cys leu ser leu lys phe 
841/281 

TTG GCT CTG TAT GAT GTG CGG GAG AAA AAG 
leu ala leu tyr asp val arg glu lys lys 
901/301 

AAC TCG GAC TCC ATG AAG GGG CTG CTT CGG 
asn ser asp ser met lys gly leu leu arg 
951/321 

CTG GCC CGC TCT GCC ATC TTC TCT GTG ACC 
leu ala arg ser ala ile phe ser val thr 
1021/341 

AAG TTG GAG AAG GTG CTT CAG CAA GGG GAC 
lys leu glu lys val leu gin gin gly asp 
1081/361 

TTG AAA GAA GTG GAC ACA GCC AAG AAC AAA 
leu lys glu val asp thr ala lys asn lys 



31/11 

CAC AAG ATC AAC AGG ACG GTG GCC GCA GAG 
his lys ile asn arg thr val ala ala glu 
91/31 

GGC TCC CCC CAC TCC AGC AGG CGC TGC AGC 
gly ser pro his ser ser arg arg cys ser 
151/51 

GTC GAG CCC CTG GAC TTT GAG GAT GTA CTT 
val glu pro leu asp phe glu asp val leu 
211/71 

CCC CTC AGG GAC CTG GTA GAA TTC CCA GCT 
pro leu arg asp leu val glu phe pro ala 
271/91 

GAA TGC CGG ACC ACG GAG CCC GGG ATC CCC 
glu cys arg thr thr glu pro gly ile pro 
331/111 

GCC GCG GTG GAG ATG TAT ATT GAG GAC TGG 
ala ala val glu met tyr ile glu asp trp 
391/131 

AGT GCA GCA TAC AGC CCC GTC ACC ACA GAC 
ser ala ala tyr ser pro val thr thr asp 
451/151 

CGC CAG GTC TTT GAG CAG GAT GCT TCT GGA 
arg gin val phe glu gin asp ala ser gly 
511/171 

GAC TCC CGG CGT GGC TCG GGC TCC CCG GAA 
asp ser arg arg gly ser gly ser pro glu 
571/191 

ATC TTC GAC CTG AGG AAC CTG GCA GCT GAC 
ile phe asp leu arg asn leu ala ala asp 
631/211 

GCC CCA GAA GAT GTG GAC CGG CGC AAT GAA 
ala pro glu asp val asp arg arg asn glu 
691/231 

CTG CTC ACC CTC TAC CCG GCA CCT GAC GAG 
leu leu thr leu tyr pro ala pro asp glu 
751/251 

GAG CCA CCC CGC GAG CAC TTT GGA CAA AGG 
glu pro pro arg glu his phe gly gin arg 
811/271 

GAG ATT GAA ATT GAG CCC ATC TTT GGG ATC 
glu ile glu ile glu pro ile phe gly ile 
871/291 

AAG ATC TCG GAG AAC TTC TAC TTC GAC CTG 
lys ile ser glu asn phe tyr phe asp leu 
931/311 

GCT CAT GGC ACC CAC CCT GCC ATC TCC ACC 
ala his gly thr his pro ala ile ser thr 
991/331 

TAC CCC TCA CCT GAC ATC TTC CTG GTC ATC 
tyr pro ser pro asp ile phe leu val ile 
1051/351 

ATC AGT GAG TGC TGT GAG CCT TAC ATG GTG 
ile ser glu cys cys glu pro tyr met val 
1111/371 

GAG AAG CTA GAG AAG CTG CGC CTG GCG GCC 
glu lys leu glu lys leu arg leu ala ala 
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1141/381 

GAG CAG TTC TGC ACC CGC CTG GGC CGC TAG 
glu gin pne cys thr arg leu gly arg tyr 
1201/401 

TTG GCC AAC ATC GTG AGC AGO GCT GGG CAG 
leu ala asn ile val ser ser ala gly gin 
1261/421 

CGC CGG CCA GCC TGG ACA GAC CGC CGC CGT 
arg arg pro ala trp thr asp arg arg arg 
1321/441 

GAC GAC GCC TGC AGC TTC TCT GGC TTC CGT 
asp asp ala cys ser phe ser gly phe arg 
1381/451 

AAG CAG GAG GCT GAG CGA CTC AGT GAC GAG 
lys gin glu ala glu arg leu ser asp glu 
1441/481 

CGC CCG TCG TCC CTG CTG CGG CGA CTA CGT 
arg pro ser ser leu leu arg arg leu arg 
1501/501 

TCT CCG GCT CCT GAA AAT CCC CAC TTC TGC 
ser pro ala pro glu asn pro his phe cys 
1561/521 

TAG CCG GAC CCC AGG GGC CGG CCC ACC AAG 
tyr pro asp pro arg gly arg pro thr lys 
1621/541 

TAT GCC CCC CAT ACC AGC TAC AGG AAC CTG 
tyr ala pro his thr ser tyr arg asn leu 
1681/561 

AGC AGC CGC CAG GGC TCC GTG CGC AAC CTT 
ser ser arg gin gly ser val arg asn leu 
1741/581 

GAC CCC AGC CAG GCT CTG CCG GTC ATC TTT 
asp pro ser gin ala leu pro val ile phe 
1801/601 

GAG GCC TTC ACA CCG GTG GTC TAC CAT AAC 
glu ala phe thr pro val val tyr his asn 
1861/521 

CTG CAT CTT CCA GCC TGC GTG ACA GAG AAC 
leu his leu pro ala cys val thr glu asn 
1921/541 

AGC TGC CAG CCC CGG CCG GGC ACT GCC CTG 
ser cys gin pro arg pro gly thr ala leu 
1981/561 

CTG CTG CAG CAC GGG CGC CTG AGG ACC GGC 
leu leu gin his gly arg leu arg thr gly 
2041/681 

CCG CCG CCC AGC TAT TCC GTG CTC ACA CCC 
pro pro pro ser tyr ser val leu thr pro 
2101/701 

GAC GGT CAC AAG GGC GTG TTC AGT GTG GAG 
asp gly his lys gly val phe ser val glu 
2161/721 

GAC CCC TAC CTG GAC AAA TTC TTC ACC CTG 
asp pro tyr leu asp lys phe phe thr leu 
2221/741 

TTC CGG CTC AAG GAC ACT GTG CTG AGC GAG 
phe arg leu lys asp thr val leu ser glu 



1171/391 

CGC ATG CCC TTC GCC TGG ACG GCC GTG CAC 
arg met pro phe ala trp thr ala val his 
1231/411 

CTG GAC CGG GAC TCT GAC TCG GAG GGC GAG 
leu asp arg asp ser asp ser glu gly glu 
1291/431 

CGG GGG CCC CAG GAC CGG GCG AGT AGT GGG 
arg gly pro gin asp arg ala ser ser gly 
1351/451 

CCA GCC ACG CTA ACT GTC ACA AAC TTC TTT 
pro ala thr leu thr val thr asn phe phe 
1411/471 

GAC CTC TTC AAG TTC CTG GCT GAC ATG AGG 
asp leu phe lys phe leu ala asp met arg 
1471/491 

CCT GTG ACT GCC CAG CTC AAG ATC GAC ATT 
pro val thr ala gin leu lys ile asp ile 
1531/511 

CTC TCC CCT GAG CTG CTT CAT ATC AAG CCC 
leu ser pro glu leu leu his ile lys pro 
1591/531 

GAG ATT CTG GAG TTC CCC GCC CGC GAA GTC 
glu ile leu glu phe pro ala arg glu val 
1551/551 

CTG TAC GTG TAC CCG CAC AGC CTC AAC TTC 
leu tyr val tyr pro his ser leu asn phe 
1711/571 

GCT GTG CGA GTG CAG TAC ATG ACA GGC GAG 
ala val arg val gin tyr met thr gly glu 
1771/591 

GGC AAG TCC AGC TGC AGT GAA TTT ACC CGC 
gly lys ser ser cys ser glu phe thr arg 
1831/511 

AAG TCC CCC GAG TTC TAC GAG GAG TTC AAG 
lys ser pro glu phe tyr glu glu phe lys 
1891/531 

CAT CAC CTG CTG TTC ACC TTC TAC CAT GTC 
his his leu leu phe thr phe tyr his val 
1951/551 

GAG ACA CCC GTG GGC TTT ACT TGG ATC CCA 
glu thr pro val gly phe thr trp ile pro 
2011/571 

CCC TTC TGT CTC CCA GTG TCT GTG GAC CAG 
pro phe cys leu pro val ser val asp gin 
2071/691 

GAT GTG GCG CTT CCG GGC ATG CGC TGG GTG 
asp val ala leu pro gly met arg trp val 
2131/711 

CTC ACA GCC GTG TCC TCT GTG CAC CCC CAG 
leu thr ala val ser ser val his pro gin 
2191/731 

GTG CAC GTC CTG GAG GAG GGA GCC TTC CCA 
val his val leu glu glu gly ala phe pro 
2251/751 

GGC AAC GTG GAG CAG GAG CTG CGG GCC AGT 
gly asn val glu gin glu leu arg ala ser 



FIG. 5A(2 of 6) 



2281/761 

CTT GCA GCA CTG CGC CTG GCC AGC CCC GAA 
leu ala ala leu arg leu ala ser pro glu 
2341/781 

GAG AAG CTC GTG CGT CTG GTC ATC AGG CCC 
asp lys leu val arg leu val lie arg pro 
2401/801 

GGC CGT GGA GCC TTT GAA GCA ATG GCC CAT 
gly arg gly ala phe glu ala met ala his 
2461/821 

GCA GCC CAG GAT GCC CGC GGT CAC TGC CCA 
ala ala gin asp ala arg gly his cys pro 
2521/841 

CGC CTT CCT GGC ACT GAG CCC AGC CTC CCG 
arg leu pro gly thr glu pro ser leu pro 
2581/861 

GCC ACA CTG GCC CGT GGC TCT GGT CGC CCC 
ala thr leu ala arg gly ser gly arg pro 
2641/881 

ATC AGC AGC AGC AAC CCT GAC CTC GCC GTG 
ile ser ser ser asn pro asp leu ala val 
2701/901 

CGC ATC CTG GCC AGC AAG CTG CTT CAC GAG 
arg ile leu ala ser lys leu leu his glu 
2761/921 

AGT GCC GTA CGC GAG GCC ATC CTC CAG CAC 
ser ala val arg glu ala ile leu gin his 
2821/941 

AGT ATG GCG CTG CAC CTG CTG CTT GGC CAG 
ser met ala leu his leu leu leu gly gin 
2881/961 

CCC GGA CGC TTC CTG GAC GAC ATC ACT GCC 
pro gly arg phe leu asp asp ile thr ala 
2941/981 

ACC CGT GTC CAC AAG GAT GTG GAG CTG GCC 
thr arg val his lys asp val glu leu ala 
3001/1001 

CTC AGT GAC CTT CTG TCC CTG GTG GAC CGG 
leu ser asp leu leu ser leu val asp arg 
3061/1021 

TAG AAG CAG GTG GCC ACG CGG CTC CAG TCG 
tyr lys gin val ala thr arg leu gin ser 
3121/1041 

CGC ATG GAA TTC ACC CGC ATC CTG TGC AGC 
arg met glu phe thr arg ile leu cys sor 
3181/1061 

TGC TGC CCC CTG TCA CCT CCA GCC TCG CCC 
cys cys pro leu ser pro pro ala ser pro 
3241/1081 

AGC TCC ACC TTC TCC AGC CAA GCC CCG GAC 
ser ser thr phe ser ser gin ala pro asp 
3301/1101 

GGA CCA TTC CGG CAG CAG CAC TTC CTA GCT 
gly pro phe arg gin gin his phe leu ala 
3361/1121 

CTC GAA CCT GAG GCT GAA GGG GCA TTC CTG 
leu glu pro glu ala glu gly ala phe leu 
3421/1141 

AGC CTG CTA TGT GGC CAT GAC ACT GAC CCC 
ser leu leu cys gly his asp thr asp pro 
3481/1161 

GTG GCC GAG CTG TAC CTG CCA CTG CTT TCG 
val ala glu leu tyr leu pro leu leu ser 



2311/771 

CCC CTT GTG GCC TTC TCC CAC CAC GTG CTG 
pro leu val ala phe ser his his val leu 
2371/791 

CCG ATC ATC AGT GGC CAG ATT GTG AAC CTG 
pro ile ile ser gly gin ile val asn leu 
2431/811 

GTA GTC AGC CTT GTT CAC CGG AGC CTG GAG 
val val ser leu val his arg ser leu glu 
2491/831 

CAG CTG GCT GCC TAC GTC CAC TAC GCC TTT 
gin leu ala ala tyr val his tyr ala phe 
2551/851 

GAT GGG GCC CCT CCA GTG ACA GTG CAG GCT 
asp gly ala pro pro val thr val gin ala 
2611/871 

GCA AGC CTC TAC CTG GCG CGT TCC AAG AGC 
ala ser leu tyr leu ala arg ser lys ser 
2671/891 

GCC CCT GGC TCT GTG GAT GAC GAG GTT TCC 
ala pro gly ser val asp asp glu val ser 
2731/911 

GAG CTG GCT CTG CAG TGG GTG GTC AGC AGC 
glu leu ala leu gin trp val val ser ser 
2791/931 

GCC TGG TTC TTC TTC CAG CTC ATG GTG AAG 
ala trp phe phe phe gin leu met val lys 
2851/951 

CGA CTA GAC ACA CCC CGC AAG CTG CGC TTC 
arg leu asp thr pro arg lys leu arg phe 
2911/971 

TTG GTG GGC TCT GTG GGC CTG GAG GTC ATC 
leu val gly ser val gly leu glu val ile 
2971/991 

GAG CAC CTC AAC GCC AGC CTG GCT TTC TTC 
glu his leu asn ala ser leu ala phe phe 
3031/1011 

GGC TTT GTC TTC AGC CTG GTC CGG GCC CAC 
gly phe val phe ser leu val arg ala his 
3091/1031 

TCC CCT AAT CCA GCA GCC CTG CTG ACC CTG 
ser pro asn pro ala ala leu leu thr leu 
3151/1051 

CAC GAG CAC TAC GTG ACC CTC AAC CTC CCC 
his glu his tyr val thr leu asn leu pro 
3211/1071 

TCC CCC TCT GTG TCC TCC ACC ACC TCC CAG 
ser pro ser val ser ser thr thr ser gin 
3271/1091 

CCC AAG GTG ACC AGC ATG TTC GAA CTG AGT 
pro lys val thr ser met phe glu leu ser 
3331/1111 

GGG CTC CTG CTG ACG GAG CTG GCA CTG GCC 
gly leu leu leu thr glu leu ala leu ala 
3391/1131 

TTG CAC AAG AAG GCC ATC AGT GCT GTG CAC 
leu his lys lys ala ile ser ala val his 
3451/1151 

CGC TAC GCC GAG GCC ACT GTG AAG GCT CGT 
arg tyr ala glu ala thr val lys ala arg 
3511/1171 

ATT GCA CGG GAT ACC TTG CCA CGG CTG CAT 
ile ala arg asp thr leu pro arg leu his 
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3541/1181 

GAC TTT GCT GAG GGC CCA GGT CAG CGG TCA 
asp phe ala glu gly pro gly gin arg ser 
3501/1201 

GAA GGC GAA GGG GAC ATT GCG GGT ACC ATC 
glu gly glu gly asp lie ala gly thr lie 
3661/1221 

GGC CCC CTA GCC CCT GGC TCC CGG GCC AGC 
gly pro leu ala pro gly ser arg ala ser 
3721/1241 

GCA GGC TGT GCC CTC TCT GCT GAG TCA AGC 
ala gly cys ala leu ser ala glu ser ser 
3781/1261 

CTG AAA AAC ACC GAG CCG GCG CTC CTG CAG 
leu lys asn thr glu pro ala leu leu gin 
3841/1281 

CTG GGA CGT CTG TTG GAC TTG CTG TAC CTT 
leu gly arg leu leu asp leu leu tyr leu 
3901/1301 

AAG GCC TTT GAA CGC ATC AAC AGC CTC ACA 
lys ala phe glu arg lie asn ser leu thr 
3961/1321 

CTA GAG GAA GCC ATT CTG GGT ACC ATC GGA 
leu glu glu ala lie leu gly thr lie gly 
4021/1341 

GAG AGG AGC CCG TTT GGG AAT CCA GAG AAC 
glu arg ser pro phe gly asn pro glu asn 
4081/1351 

AAG CAA ACC TCA GAC CGC GTG GAC AAG ACC 
lys gin thr ser asp arg val asp lys thr 
4141/1381 

GAA GGG AAC CTG GCA ACC GAG GCA AGC CTA 
glu gly asn leu ala thr glu ala ser leu 
4201/1401 

CAG ACG GTG ATG CTT TCA GAA GCC CGG GAG 
gin thr val met leu ser glu ala arg glu 
4261/1421 

CTG TAC AGC CTG GGC AGT GCC CAG AGT GCC 
leu tyr ser leu gly ser ala gin ser ala 
4321/1441 

AGG GCC CTT GTG TCC AAG TTC CCG GAG CTG 
arg ala leu val ser lys phe pro glu leu 
4381/1461 

GAC CTG TGC CTG AGG CTC CTA CGA CAC TGT 
asp leu cys leu arg leu leu arg his cys 
4441/1481 

GCC AGC GCC TCG CTG TAC CTG CTC ATG CGA 
ala ser ala ser leu tyr leu leu met arg 
4501/1501 

CGT GTG AAG ATG CAG GTC ACC ATG TCT CTC 
arg val lys met gin val thr met ser leu 
4561/1521 

AGT GAA GAG CAC CTG CGA CGT TCA CTC AAA 
ser glu glu his leu arg arg ser leu lys 
4621/1541 

GGG CTG CGG GAC AGC ACC TTC GCA GAG CAG 
gly leu arg asp ser thr phe ala glu gin 
4681/1561 

ATC CTG ACG GAC ACG GTG AAG ATG AAG GAA 
lie leu thr asp thr val lys met lys glu 



3571/1191 

AGA CTG GCC TCA ATG CTT GAC TCA GAC ACA 
arg leu ala ser met leu asp ser asp thr 
3631/1211 

AAC CCC TCT GTG GCC ATG GCC ATT GCT GGT 

asn pro ser val ala met ala ile ala gly 
3691/1231 

ATC TCC CAG GGG CCA CCA ACG GCT TCT CGC 
ile ser gin gly pro pro thr ala ser arg 
3751/1251 

CGG ACC TTG CTG GCG TGT GTG CTG TGG GTG 
arg thr leu leu ala cys val leu trp val 
3811/1271 

CGC TGG GCC ACT GAC CTG ACA CTC CCC CAG 
arg trp ala thr asp leu thr leu pro gin 
3871/1291 

TGC CTG GCT GCC TTT GAG TAC AAG GGG AAA 

cys leu ala ala phe glu tyr lys gly lys 
3931/1311 

TTC AAA AAA TCT CTG GAT ATG AAG GCG CGG 
phe lys lys ser leu asp met lys ala arg 
3991/1331 

GCT CGA CAA GAA ATG GTT CGG CGA AGT CGT 
ala arg gin glu met val arg arg ser arg 
4051/1351 

GTG CGC TGG CGG AAG AGC GTC ACA CAC TGG 
val arg trp arg lys ser val thr his trp 
4111/1371 

AAG GAT GAA ATG GAA CAC GAG GCC TTG GTG 
lys asp glu met glu his glu ala leu val 
4171/1391 

GTG GTT CTG GAC ACA CTG GAG ATC ATC GTG 
val val leu asp thr leu glu ile ile val 
4231/1411 

AGC GTC TTG GGG GCA GTG CTG AAG GTT GTG 
ser val leu gly ala val leu lys val val 
4291/1431 

CTC TTC TTG CAG CAT GGC CTG GCC ACC CAG 
leu phe leu gin his gly leu ala thr gin 
4351/1451 

CTG TTC GAG GAG GAC ACG GAG CTG TGT GCC 
leu phe glu glu asp thr glu leu cys ala 
4411/1471 

GGC AGC CGC ATC AGC ACC ATC CGC ACG CAC 
gly ser arg ile ser thr ile arg thr his 
4471/1491 

CAG AAC TTC GAG ATC GGC CAC AAC TTT GCC 
gin asn phe glu ile gly his asn phe ala 
4531/1511 

TCG TCC CTG GTG GGG ACG ACG CAG AAC TTC 
ser ser leu val gly thr thr gin asn phe 
4591/1531 

ACC ATC CTC ACC TAT GCT GAG GAG GAC ATG 
thr lie leu thr tyr ala glu glu asp met 
4551/1551 

GTC CAG GAC CTG ATG TTC AAC CTG CAC ATG 
val gin asp leu met phe asn leu his met 
4711/1571 

CAC CAG GAG GAC CCT GAG ATG CTC ATC GAC 
his gin glu asp pro glu met leu ile asp 
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4741/1581 

CTC ATG TAG AGA ATT GCC CGG GGC TAG GAG 

leu met tyr arg ile ala arg gly tyr gin 
4801/1601 

GAG AAC ATG GCC GGG AAG CAG GGG GAG CTG 

gin asn met ala gly lys his ala glu leu 
4861/1621 

GTG CAC GCG GCC GCC CTC GTG GCT GAG TAG 

val his ala ala ala leu val ala glu tyr 
4921/1541 

CCC GTG GGG TGC GTT TCC TTC GAG AAC ATC 

pro val gly cys val ser phe gin asn ile 
4981/1661 

TCC GAC GAG ATC CTG TCG CCC GAC GAG GAG 

ser asp asp ile leu ser pro asp glu glu 
5041/1681 

CTG GGG CTG GTA GGG TTG CTG GAA CAG GCA 

leu gly leu val gly leu leu glu gin ala 
5101/1701 

GAG GCG GTG AAT GAG GTC TAG AAG AAC CTC 

glu ala val asn glu val tyr lys asn leu 
5161/1721 

AAG AAG CTG GCC GCG GTG CAC GGC AAA CTG 

lys lys leu ala ala val his gly lys leu 
5221/1741 

AGT TCC GGC TGG GAG CGC GTG TTC GGG ACG 

ser ser gly trp glu arg val phe gly thr 
5281/1761 

TTC GGT GAC CTG GAT GAG CAG GAG TTT GTG 

phe gly asp leu asp glu gin glu phe val 
5341/1781 

GAG ATC TCA CAC CGG CTG GAG GAG TTC TAG 

glu ile ser his arg leu glu glu phe tyr 
5401/1801 

ATT ATC AAA GAC TCT TAG CCT GTG GAC AAG 

ile ile lys asp ser tyr pro val asp lys 
5461/1821 

CAG ATC ACG TAT GTG GAA CCG TAG TTT GAT 

gin ile thr tyr val glu pro tyr phe asp 
5521/1841 

TTT GAC CGC AAC TAT GGG CTT CGC ACA TTC 

phe asp arg asn tyr gly leu arg thr phe 
5581/1861 

CGC GCA CAC GGG GAG CTG CCC GAG GAA CAC 

arg ala his gly glu leu pro glu gin his 
5641/1881 

GCC TTC CCC TAG ATC AAG ACT CGC ATC CGT 

ala phe pro tyr ile lys thr arg ile arg 
5701/1901 

CCA GTG GAG GTG GCC ATC GAG GAC ATG CAG 

pro val glu val ala ile glu asp met gin 
5761/1921 

GAG CAG GAC CCA CCA GAT GCT AAG ATG CTA 

glu gin asp pro pro asp ala lys met leu 
5821/1941 

ACC GTG AAC CAG GGT CCC CTG GAG GTG GCC 

thr val asn gin gly pro leu glu val ala 
5881/1961 

CCC AAG CTC TTC CGG CAT CAC AAC AAA TTG 

pro lys leu phe arg his his asn lys leu 
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iriations: single nucleotide changes (polymorphism) between CLASP-7 cDNA 



Isoform 


Nucleotide (s) 




1 


1993 


G to A; glycine to arqinine 


2 


2136 


A to G; missense 


3 


3166 


A to G; threonine to alanine 




3902 


A to T; lysine to methionine 


5 


3918 


C to T; missense 


6 


3937 


A to C; lysine to glutamme 


7 


4002 


A to C; glutamic acid to aspartic 
acid 


8 


4017 


T to A; serine to arqinine 




4020 




10 


4034-5 


TT to AC; phenylalanine to tyrosine 


11 


4911 


G to C change; missense mutation 
changing codon from glutamine 
to histidine 



These differences may be found separately or together in various combinati( 
difference human CLASP-7 isoforms 
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Exon 53800 to 53920 



GCGGGGCCGGGGCCCGGGGCGGCGGCGGCGG GACGCGA6GACCATGGCTGC 
CTCCGAGCGCCGCGCCTTCGCGCACAAGATCAACAGGT AGTGTGGCCGCGGGG 
CCCCCTCCCACCTCCC 

Exon 72530 to 72670 

CCAATGGCCCCCTCCCTATCrTTCCAGG ACGGTGGCCGCAGAGGTGCGGAAG 
CAGGTGTCCCGGGAACGCAGTGGCTCCCCCCACTCCAGCAGGCGCTGCAGCA 
GCTCCCTGGGGGTA AGTATTTGGGGGGTCCGCCCCCA 



Exon 73300 to 73530 

TCACAGCCACTTTGCTCCAATCCAGGT CCCACTGACTGAAGTTGTCGAGCCCC 
TGGACTTTGAGGATGTACTTCTGAGCCGGCCACCAGATGCTGAGCCCGGGCC 
CCTCAGGGACCTGGTAGAATTCCCAGCTGATGACTTGGAGCTGCTGCTGCAG 
CCCCGGGAATGCCGGACCACGGAGCCCGGGATCCCCAAGGATGA GTGGGTTC 
AGCCCCACGCCCTCTCTGCCTG 

Exon 73700 to 73830 

GTCTCTGTTTACCCTGATCTTCTTTTGCTGCAG AAAACTGGATGCCCAGGTGA 
GGGCCGCGGTGGAGATGTATATTGAGGACTGGGTCATTGTCCACAGAAGGT G 
AGTCTGACTTAGGGGCAGCTCAGGGG 

Exon 74010 to 74190 

CCTGCCCAGCCCCGTTTCCTGCTAGGT ATCAGTACCTGAGTGCAGCATACAGC 
CCCGTCACCACAGACACACAGCGGGAGCGACAGAAGGGCCTCCCCCGCCAG 
GTCTTTGAGCAGGATGCTTCTGGAGACGAGAGGTCCGGCCCTGAGGACTCG G 
TGAGGAAGCCCCTGGCTGGGGTCAC 

Exon 75170 to 75450 

CAGTGCTTGCACATTCTCCACTGGCAG AATGACTCCCGGCGTGGCTCGGGCTC 
CCCGGAAGACACCCCTCGAAGCA6TGGTGCCTCTAGCATCTTCGACCTGAGG 
AACCTGGCAGCTGACTCATTGCTGCCCTCTCTGCTAGAGCGGGCGGCCCCAG 
AAGATGTGGACCGGCGCAATGAAACCCTTCGACGGGAGCACCGGCCCCCGGC 
CCTGCTCACCCTCTACCCGGCACCTGACGAGG TGGGTGCCCCTTCCCAGATAT 
CAGCCAACCAGCATTTACT 
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Exon 78100 to 78250 



CCCGCCCAGCTCCCflCCCCCCACTCTTGGCAGG ATGAAGCCGTGGAACGCTG 
TAGCCGCCCAGAGCCACCCCGCGAGCACTTTGGACAAAGGATCTTGGTCAAG 
TGTCTGTCGCTCAAG TGAGTATACTGACATGTCTCTCTTCTTAGATG 

Exon 80380 to 80500 

CCCCCTCCCTCCCATTTACTTGTAGGTT CGAGATTGAAATTGAGCCCATCTTT 
GGGATCTTGGCTCTGTATGATGTGCGGGAGAAAAAGAAG GTAGGAGGCCCTT 
TTTTCTCTTTCCTCCC 

Exon 80540 to 80750 

GTGGTGGCCCAGCTGCCTCTGGTGTCCCCA GATCTCGGAGAACTTCTACTTCG 
ACCTGAACTCGGACTCCATGAAGGGGCTGCTTCGGGCTCATGGCACTGCCATCTCCACC 
CTGGCCCGCTCTGCCATCTTCTCTGTGACCTACCCCTCACC 
TGACATCTTCCTGGTCATCAAG GTGCCTGCTGGGGCTGGGCAAGGGGGTGGT 

Exon 82370 to 82510 

GCCTCACTGGATTCATTCATCTGCCCCGCAG TTGGAGAAGGTGCTTCAGCAAG 
GGGACATCAGTGAGTGCTGTGAGCCTTACATGGTGTTGAAAGAAGTGGACAC 
AGCCAAG GTAAGCGTGTGGAGGCTGGACTAGGGGCA 



Exon 82540 to 82750 

GCTGAGCTGGCAGGGGACGGGGTCTCCCCACAG AACAAAGAGAAGCTAGAG 
AAGCTGCGCCTGGCGGCCGAGCAGTTCTGCACCCGCCTGGGCCGCTACCGCA 
TGCCCTTCGCCTGGACGGCCGTGCACTTGGCCAACATCGTGAGCAGCGCTGG 
GCAGCTGGACCGGGACTCTGACTCGGAGGGCG GTGAGGAGGCGGGGCTAAC 
AGGCTTGGGGCGGGG 

Exon 82860 to 83060 

GTTGGTCCCCCTTTTGTCATTGTCATTCCCTCCCCTAG AGCGCCGGCCAGCCT 
GGACAGACCGCCGCCGTCGGGGGCCCCAGGACCGGGCGAGTAGTGGGGACGACG 
CCTGCAGCTTCTCTGGCTTCCGTCCAGCCACGCTAACTGTCACAAACTTC 
TTTAAGCAGGTGTCCTACCCTGGGGCCAGGGACTCTCCCACTCC 



Exon 83100 to 83260 

GCCCAGGCTGACGGGAGTGGGTCCCATGTAGG AGGCTGAGCGACTCAGTGAC 
GAGGACCTCTTCAAGTTCCTGGCTGACATGAGGCGCCCGTCGTCCCT6CTGCG 
GCGACTACGTCCTGTGACTG GTGCGTGGCACACCCCATACACAAGAAGTATC 
ACTC 
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Exon 84050 to 84270 

GrGCAAACCGGTTCTTCCCTT CCCAC-CCCAGCTCAAGATCGACATTTCTCCGG 
CTCCTGAAAATCCCCACTTCTGCCTCTCCCCTGAGCTGCTTCATATCAAGCCC 
TACCCGGACCCCAGGGGCCGGCCCACCAAGGAGATTCTGGAGTTCCCCGCCC 
GCGAAGTCTATGCCCCCCATACCAGCTACAGG TACGGCCTCTGGGGCCCAGC 
TGGGCACTTGA 

Exon 87940 to 88130 

GCCCCTGTCCCTCTGACACCCCCATCCTGCCCCCCACAG GAACCTGCTGTACG 
TGTACCCGCACAGCCTCAACTTCAGCAGCCGCCAGGGCTCCGTGCGCAACCT 
TGCTGTGCGAGTGCAGTACATGACAGGCGAGGACCCCAGCCAGGCTCTGCCG 
GTCA GTGGCTGTGCCCCAGGGAAGGGGGGTAGGG 

Exon 88140 to 88270 

TGGGTCCCTCATGAATCCACTCTCCCAGGTCA TCTTTGGCAAGTCCAGCTGCA 
GTGAATTTACCCGCGAGGCCTTCACACCGGTGGTCTACCATAACAAGT ATGT 
AGGGGGACACGTGAGGAACTTGGGGG 

Exon 88470 to 88680 

GCCCCCAGCAGATCCCCCAGCCCGATTCTGCCAGGT CCCCCGAGTTCTACGA 
GGAGTTCAAGCTGCATCTTCCAGCCTGCGTGACAGAGAACCATCACCTGCTG 
TTCACCTTCTACCATGTCAGCTGCCAGCCCCGGCCGGGCACTGCCCTGGAGAC 
ACCCGTGGGCTTTACT GTGAGCCGTCCCCTCCCTCCCTCCCCCTGAGCCCTCr. 



Exon 88680 to 88870 

TCGTCCCCCAACCTGGCCGCAGACCTGACCTCCAGCCTCTCCCCAGTGGATCC 
CACTGCTGCAGCACGGGCGCCTGAGGACCGGCCCCTTCTGTCTCCCAGTGTCT 
GTGGACCAGCCGCCGCCCAGCTATTCCGTGCTCACACCCGAT GTATGT6CCCT 
GGAGCTCCTGCCTGCCAATGCACTGTCCCCAG 

Exon 89350 to 89530 

CAGGGAGGGCTGACCAGTGCCCACCTGGTGCCTCCCTCCCACAGG TGGCGCT 
TCCGGGCATGCGCTGGGTGGACGGTCACAAGGGCGTGTTCAGTGTGGAGCTC 
ACAGCCGTGTCCTCTGTGCACCCCCAGG TACGGGGTGGGCCGGGAACCAAGA 
GTCCCGCCCTGCTCC 




Exon 89660 to 89980 

TTCATTCCCTGAGGCCCCACCCTGCTCACTCCACATCCCTACCCAG GACCCCT 
ACCTGGACAAATTCTTCACCCTGGTGCACGTCCTGGAGGAGGGAGCCTTCCC 
ATTCCGGCTCAAGGACACTGTGCTGAGCGAGGGCAACGTGGAGCAGGAGCTG 
CGGGCCAGTCTTGCAGCACTGCGCCTGGCCAGCCCCGAACCCCTTGTGGCCTT 
CTCCCACCACGTGCTGGACAAGCTCGTGCGTCTGGTCATCAGGCCCCCGATC 
ATCAGTGGCCAGATTG GTAAGCGAATGTGGCCTCAGACCTCAGTTTCCCCATC 
CACATG 

Exon 90480 to 90730 

AGAGGCCTTGGGCCCTGGAACTTGACCTCTGCTCTGCCCTGCAGTGAACCTG 
GGCCGTGGAGCCTTTGAAGCAATGGCCCATGTAGTCAGCCTTGTTCACCGGA 
GCCTGGAGGCAGCCCAGGATGCCCGCGGTCACTGCCCACAGCTGGCTGCCTA 
CGTCCACTflCGCCTTTCGCCTTCCTGGCACTGAGCCCAGCCTCCCGGATGG TG 
AGTTTGTAGAAATCCCTGTGAGACGAGAAATATCTGGGAGAA 

Exon 92870 to 93120 

ATCACATCAGGTGGGTGGGTGGTTGACCCTATTCACTCCATCCTCAGG GGCCCC 
TCCAGTGACAGTGCAGGCTGCCACACTGGCCCGTGGCTCTGGTCGCCCCGC 
AAGCCTCTACCTGGCGCGTTCCAAGAGCATCAGCAGCAGCAACCCTGACCTC 
GCCGTGGCCCCTGGCTCTGTGGATGACGAGGTTTCCCGCATCCTGGCCAGCA 
AGGTAGGGCAACGGGGGCCCTGGAATCTCCAGCCTCAGTGGT 

Exon 97210 to 97390 

GGCACCTCGCACTCTGTGACCCCTGCCTCTGTCCCCAG CTGCTTCACGAGGAG 
CTGGCTCTGCAGTGGGTGGTCAGCAGCAGTGCCGTACGCGAGGCCATCCTCC 
AGCACGCCTGGTTCTTCTTCCAGCTCATGGTGA GACCCCCTCCTCCCTGCCTG 
GTGGCAAGAGACC CCCAGTGGAG 

Exon 98770 to 98990 

CAAATCCCACCCACAGCCCTCTCACCCCACCCCCAGGTGA AGAGTATGGCGC 
TGCACCTGCTGCTTGGCCAGCGACTAGACACACCCCGCAAGCTGCGCTTCCC 
CGGACGCTTCCTGGACGACATCACTGCCTTGGTGGGCTCTGTGGGCCTGGAG 
GTCATCACCCGTGTCCACAAGGT GAGAGATGCAGGGTCTCAATGTGGGAAGA 
AACCTGAGGGAGG 

Exon 103130 to 103340 

GGGGCTGAGGTTTGGGTGTGTGGGTTGACAGGCACCTGTGTCCCCAGG ATGT 
GGAGCTGGCCGAGCACCTCAACGCCAGCCTGGCTTTCTTCCTCAGTGACCTTC 
TGTCCCTGGTGGACCGGGGCTTTGTCTTCAGCCTGGTCCGGGCCCACTACAAG 
CAGGT AGGAGTGGGCGTGGGCAGGGTGGGCATGGCATGGATGGAAGGCGGA 
GC 




Exon 103340 to 103590 



r.AATnTTGACATCACTGATGGCCACCCCTCTCCTGCAGGT GGCCACGCGGCT 
CCAGTCGTCCCCTAATCCAGCAGCCCTGCTGACCCTGCGCATGGAATTCACCCG 
CATCCTGTGCAGCCACGAGCACTACGTGACCCTCAACCTCCCCTGCTGCCCCC 
TGTCACCTCCAGCCTCGCCCTCCCCCTCTGTGTCCTCCACCACCTCCCAG GTG 
GGCTGCCTTCACTTCTGCCTCCTCTCTTTGACCTACAAC 

Exon 103990 to 104220 

TGACCCTTGACCGCTGGCATCCCCCATTTTTCCCCCACTCTGCAGAGCTCCAC 
CTTCTCCAGCCAAGCCCCGGACCCCAAGGTGACCAGCATGTTCGAACTGAGT 
GGACCATTCCGGCAGCAGCACTTCCTAGCTGGGCTCCTGCTGACGGAGC-GG 
CACTGGCCCTCGAACCTGAGGCTGAAGGGT GAGCAGAGCTCCTGTCTAGCCCC 
AGGACAGGTGGGACAGTCCAG 

Exon 104220 to 104480 

GGAGCCATGTCCACCCTGTCCTGAGCACCTCATTACCCCATAGGGCAT^CCTG 
TTGCACAAGAAGGCCATCAGTGCTGTGCACAGCCTGCTATGTGGCCATGACA 
CTGACCCCCGCTACGCCGAGGCCACTGTGAAGGCTCGTGTGGCCGAGCTGTA 
CCTGCCACTGCTATCGATTGCACGGGATACCTTGCCACGGCTGCATGACTTTG 
CTGGTCAGTGGGCCAGGGGAAGATGGGGTCACATGATCCAGGGACTTGGTC 

Exon 108850 to 109100 

ACCAAGGGTTTATCTTTCTTTCCCTCTGTCTTTCCCTGCCAGAGGGCCCAGGTC 
AGCGGTCAAGACTGGCCTCAATGCTTGACTCAGACACAGAAGGCGAAGGGG 
ACATTGCGGGTACCATCAACCCCTCTGTGGCCATGGCCATTGCTGGTGGCCCCC 
TAGCCCCTGGCTCCCGGGCCAGCATCTCCCAGGGGCCACCAACGGT GAGT A 
GGGAGGCTTGTCCCCATAGACATCATCCACTTTGAATGAGA 

Exon 109140 to 109410 

TCACATGGAGAAAATGGAAATTGACTTTGATTCCTCTCTGGCCCCAGGC^TCT 
CGCGCAGGCTGTGCCCTCTCTGCTGAGTCAAGCCGGACCTTGCTGGCGTGTGT 
GCTGTGGGTGCTGAAAAACACCGAGCCGGCGCTCCTGCAGCGCTGGGCCACT 
GACCTGACACTCCCCCAGCTGGGACGTCTGTTGGATTTGCTGTACCTTTGCCT 
AGCTGCCTTTGAGCACAAGGT TTGAGGGCGTGGGCAGGAGATGATGGAGGAG 
GCAGGCTA 
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Exon 110310 to 110530 



GAAAAGAGCAGAGTCAGCCTGGAACCCCAGTTCTCTGCACCCCCAGGGGAA 
AAAGGCCTTTGAACGCATCAACAGCCTCACATTCAAAAAATCTCTGGATATG 
AAGGCGCGGCTAGAGGAAGCCATTCTGGGTACCATCGGAGCTCGACAAGAA 
ATGGTTCGGCGAAGTCGTGG TAAGAGGGTGACATACCCACGTGTCCCCATCC 
CACCAGCTGCTCCCA 

Exon 110770 to 110940 

TGTGTTTTTACGCATCTGTGATCGTGCACCCACGCGTCTCAG AGAGGAGCCCG 
TTTGGGAATCCGGAGAATGTGCGCTGGCGGAAGAGCGTCACACACTGGAAGC 
AAACCTCAGACCGCGTG6ACAAGT AGGTGTGGGCAGGAGGGTGTCTGCTGAG 
TTCAGAACAGTTTG 

Exon 111590 to 111770 

ATCTCACCCCGAGTGGGCCCCCAAGACCTCCTTTCCCCTTCCAGGACCAAGG 
ATGAAATGGAACACGAGGCCTTGGTGGAAGGGAACCTGGCAACCGAGGCAA 
GCCTAGTGGTTCTGGACACACTGGA6ATCATCGTGCAGG TAGGGCTTGATCC 
AGCATCTGCCTTGTGCTCTGAGCCCA 

Exon 111830 to 112050 

ACCCTAGGCTCTAACACCTGGATTTCTGACCCCCTTCCCTCCAG ACGGTGATG 
CTTTCAGAAGCCCGGGAGAGCGTCTTGGGC-GCAGTGCTGAAGGTTGTGCTGT 
ACAGCCTGGGCAGTGCCCAGAGTGCCCTCTTCTTGCAGCATGGCCTGGCCAC 
CCAGAGGGCCCTTGTGTCCAAG GTGAGCACCACTCAACAACCATGATTCTTA 
GAAAAACAGTAG 

Exon 112910 to 113140 

AACGGGGAGGGGCTGGACAGTGTCTGTCTGGGTCCTTGGGGGCAGTTCCCGG 
AGCTGCTGTTCGAGGAGGACACGGAGCTGTGTGCCGACCTGTGCCTGAGGCT 
CCTACGACACTGTGGCAGCCGCATCAGCACCATCCGCACGCACGCCAGCGCC 
TCGCTGTACCTGCTCATGCGACAGAACTTCGAGATCGGCCAC GTGAGTGGGG 
GCTAGGAGGCATGGTCCACACATGGCTCTGGTC 

Exon 114090 to 114340 

TCTGAGACTCCCGGCTCCACCCTCCCGCCCCTGTCCCTGCAG AACTTTGCCCG 
TGTGAAGATGCAGGTCACCATGTCTCTCTCGTCCCTGGTGGGGACGACGCAG 
AACTTCAGTGAAGAGCACCTGCGACGTTCACTCAAAACCATCCTCACCTATG 
CTGAGGAGGACATGGGGCTGCGGGACAGCACCTTCGCAGAGCAGGT GACAC 
CTGCTGGGTCCCCGCCCCGCCTCCCCTTCATATAACTCCCAAC 




Exon 114370 to 114550 

ATrtrTP.TrATTnnr.r.Cr.TnnACKTTCCCCGGCTCCAGGT CCAGGfiCCTGATGT 
TCAACCTGCACATGATCCTGACGGACACGGTGARGATGAAGGAACACCAGG 
AGGACCCTGAGATGCTCATCGACCTCATGTACAG GTGAGGTGGGCCAGCTGG 
CACCTTCAGCCACGCCCACGCCCCA 

Exon 116900 to 117170 

AGGTGRGTCCCCTCCTCACATCCCCCCTCACCTGGACTCCAG AATTGCCCGGG 
GCTACCAGGGCTCACCGGACCTTCGGCTGACCTGGTTGCAGAACATGGCCGG 
GAAGCACGCGGACGTGGGCAACCACGCCGAGGCCGCCCAGTGCATGGTGCA 
CGCGGCCGCCCTCGTGGCTGAGTACCTCGCCCTGCTCGAGGACCAGCGCCAC 
CTGCCCGTGGCTGGCGATTTCCTT CCAGGTGAGTGGCCAGGGGTTGGCAGGT 
GGCGGACGGCA 

Exon 117170 to 117410 

ACGAGTGCAGTGGGGACCAGGGTCTGACGCCACCTCTCCCACCCCAGAACAT 
CTCATCCAACGTGCTAGAGGAGTCCGCCATCTCCGACGACATCCTGTCGCCC 
GACGAGGAGGGCTTCTGCTCCGGGAAGCACTTCACTGAGCTGGGGCTGGTAG 
GGTTGCTGGAACAGGCAGCCGGCTACTTCACCATGG TGAGGCCTTGGGGACT 
GGGTGCAGGAGAGGGGGCTCGGGCCAGGGAGGT 

Exon 121670 to 121900 

GAGAGGAAGACAGTTTGGGGAATCCTGACCCCACCTCACCCTCAGGGCGGGC 
TCTACGAGGCGGTGRATGAGGTCTACAAGAACCTCATCCCCATCCTGGAAGC 
CCACCGTGACTACAAGAAGCTGGCCGCGGTGCACGGCAAACTGCAGGAG6C 
CTTCACCAAGATCATGCACCA GGTGGGCCCAGGACCCCCTCCCCAGACCCCA 
CCCTCAGCCCCACTCCTCATCC 

Exon 121910 to 122000 

CCCCAGGGATCTGCTGACCTTGACCCTTCTCTTCCCC ACAGAGTTCCGGCTGG 
GAGGTGAGTCAGCCTTGGTGGACAGCCACCTGCCTCTG 

Exon 123290 to 123510 

TCCAGCAGGGGCCTCCCGGACAACCACACCCTTTCTCACAGCCCCAGCGCGT 
GTTCGGGACGTATTTCCGCGTGGGCTTCTACGGCGCCCACTTCGGTGACCTGG 
ATGAGCAGGAGTTTGTGTACAAGGAGCCATCGATCACGAAGCTGGCAGAGAT 
CTCACACCGGCTGGAGG CATGTCCTTGTGGTTGGGGGTGGAACGGGGCATGG 
GGCTGCCTTGGG 

Exon 123510 to 123633 (end clone) 

GGCTGGAGTAGGGGCTGTCCCTGGGTGGCCCCGAGTCAGCCCTGTGTCTCCA 
GGAGTTCTACACGGAGAGATTTGGCGACGACGTCGTTGAGATTATCAAAGAC 
TCTAACCCTGTGGACA AGTC ~~~~ 
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GGGCATGTGGCTCATTCCTGTAATCCCGGCACTTTGGGAGGCCGAGGCGGGTGGATC 
ACCTGAGGTCAGGAGCTCCAGACCAGCCTGGCCAACATGGTGAAACCCCGTCTCTAC 
TAAAAATACAAAAAATTAGCCAGGTGTGATGGTGGGTGCCTGTAATCCCAGCTACTC 
GGGAGGCTGAGGCAGGAGAATCGCTTGAACCTGGGAGGCAGAGGTTGCGGTGAGCC 
GAGATTGTGCCATTGCACTCCAGTCTGGGCAACAAGAGCGAAATGCCACCTCAAAAT 
AAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAAATAATAGAGGATAA 
AATGCCAGCAACCCATAGATGGGAATGAGAACAGCACGTGCAAAGGCCCTGAGGCA 
GAGCCACGGCCTTGTCTGATTCAACCTCAAATTCTCCCTGGGGCATTTGCTGACCAGG 
GAAAGAAGGGCTGTCCAGGAGGAAGGACCTGCCGGTGCAGAGGCATGCAGGTGAGA 
AAGGGGTGAGCTCCTCCAGAGGGGAGTGTCGGCTGGAGAATTCTCTAAAAATGCTGC 
AGCAGTGCTGGGAGAGAGGCCAGTGGGGAGAGATTTGAGACCATAGATTAACCAAG 
ACATCCCCACCTCTTCCTCTTGGTAGAGGCGGCCCCGAAAGTCTAGACTCCCAAACT 
GGCTCACTCAGGTCCCACCACCTGGACCTGGGGCACATCTCCGAGCACTCCAGTGCC 
TAGCCAGGCTCCTCTGACTCCCATGCTGTAGACTGGGAGCACGGACAATGCAGGCGC 
TGGAGACCCCTGTGAGTCACACTGAGCAAGCACCCGAACACCTCTGTGCCTCAGTTT 
ACTCATCTGTAAAAGGAGGAAAACAATAATTTCTTCTGCATGTGTGAATTGCAGGGC 
CAGGCTCAATGACATCTTAGCAATTAGACTTTTTGAGACAGGGTCTCGCTCTGTCACC 
CAGGCTGGATTGAAATGGCACAATCACAGCTCACTGCAGCCTTGACCTCCCAGGCTC 
AAGCGATCCTCCTCCCTCAGACTCCCAAGTAGCTGAGATTACAGGCACACACCACCA 
TGCCTGGTTAATTTTTGCATTTTTTGTGGACACGGGGTCTCATTATGTTGCCCAGGCT 
GGTCTCCAACTCCTGGGCTCAAACAATCCTCCTGCCTTGGCCCCCCACAGTGCTGGG 
ATTACAGGCATGAGCCACCATGCACGGCCACGATTATACTTACAGGTATGATTATTA 
GATACATGAACATCGTTATTGTTTTCCAGCCAGGAGTCAGAGGGCAGAAAGAGCGCC 
CCCCAAACCCCGGAAATCTGGGGCCTACCCAGCCTGGGTCCCAGCGCCTCCCCTCCC 
TCCCTCCCTCCTGAGCTTCAGTTTCCCCAGCCCTGCTCCTGGGGTGGTAAGACCACCC 
CACTAAACCCCGGGAGCCTGGGGTCCACCTAGCCCGGGTCTCAGCGCCTCCCTTCCC 
TCCCTCCCTCCTCAGGCTCAGTTTCTCCAGCCCAGCTCCCAGGGTGGAAAGAGCGCC 
CCCGCCAGCTCGGGAGTCTGGGGCACCCCCAGTCTGGGTCCCAGCGCCTCCTCTCCC 
TAACTTCCCTCCTCAGCCTCAGTTTCCCCAGCCCTTCTCCTAGGGTAGAAAGAGCGTC 
CCCCCAGCCCGGGAGTCTGGGGCCCGCCCAGCCTGGATCCCGGGGCCTCCTCTCCGT 
CCCCAGCCTCAGTTTCCCCAGCCCCCAGGACTCCAGGCGACCCCTCCGGCCTGCAGG 
GGCAGCACGGAGCGGCCCGGGCCACCCGGAAGGGCCCCGCCCCCGCGCCGGCCCCG 
CCCCGCCCCGGCTGCCCAGAACCGGGAGGCGGCGGCGGCGGCGGGGCCGGGGCCCG 
GGGCGGCGGCGGCGG GACGCGAGGACCATGGCTGCCTCCGAGCGCCGCGCCTTCGC 
GCACAAGATCAACAGG 



F1G.6B 



hCLASP4 
hCLASPS 
hCLASP3 
hCLASP2 
hCLASPV 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASP3 
hClASP2 
hCLASPl 
hCLASPl 



MFPMEDISISVIGRQRRTVQ 20 

MTHLNSLDVQLAQELG 16 
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DFT 19 
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TVPAKAEEEAQSLFVTECIKTYKSDWHLVNYK 55 
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WLSKHFG I DR KSQTMPALRNRS GVMQARLQHLS S LESS 1311 

VLQKSRDVKAR LEEALLRGEGARGEMMRRRAPGNDRFPGLNEN 1311 

TFKKSKDMRAK LEEAILGS IGARQEMVRRSRGQLERSPSGSAFGSQ 1430 

LGPIVHDRKS QTLPVSRNRTGMMHARLQQLGSLDNS 1323 

TFKKSLDMKAR LEEAILGTIGARQEMVRRSRERSPFGNPEN 135 0 

AFKFVQSTQNNGTLKGSNPSCQTSGLLAQWMHSTSRHEGHKQHRSQTLPIIRGKN 1442 



hCLASP4 
hCLASPS 
hCLASPS 
hCLASP2 
hCLASP7 
hCLASPl 



1 1 FHQALLE GNTATEVSLTVLDT I S 
LDQEALISGNLATEAHLIILDMQENI 
I EHEAL I DGNLAT EANL II LDT LE I ' 



FETQCFKTQLL 135 9 
IQASS-ALD 1368 
V|VQTVS-VTE 14 8 9 
1371 

VRWRKSVTHWKQTSDRVDKTKEjEMEHEALVEGNLATEASLVVLDTLEIl|VQTVM-LSE 14 07 
■ALSNPKLLQMLDNTMTSNSNEIDIVHHVDXEANIATEGCLTILDLVSLErQTHQRQLQ 1500 



FTLNHSSTTT3 

— LRWKKEQTHWRQANEKLDKTK 
ENLRWRKDMTHWRQNTEKLDKS: 



LTFNHSYGHSDADVLHQSLLEANIATEVCLTALDTLSLEILAFKNQLL 
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hCLASP4 
hCLASP5 
hCLASP3 
hCLASP2 
hCLASPT 
hCLASPl 



NNDGHNPLMKKVFDIHLAFLKNGQSEVSLKHVFASLRAFISKFPSAFFKGRVNMCAAFCY 1419 

CKDS LLGGVLRVLVNSLNCDQSTTYLTHCFATLRALIAKFGDLLFEEEVEQCFDLCH 1425 

SKES ILGGVLKVLLHSMACNQSAVYLQHCFATQRALVSKFPELLFEEETEQCADLCL 154 6 

ADHGHNPLMKKVFDVYLC FLQKHQS ETALKNVFTALRSL I YKFPS T FYEGRADMCAALCY 14 31 

ARES VLGAVLKWLYSLGSAQSALFLQHGLATQRALVSKFPELLFEEDTELCADLCL 14 64 

QCDCQNSLMKRGFDTYMLFFQVKQSATALKHVFASLRLFVCKFPSAFFQGPADLCGSFCY 15 60 



hCLASP4 EVLKCCTSKISSTRNEASALLYLLMRNNFEYTKRKTFLRTHLQIIIAVSQLIADVALSGG 14 79 

hCLASPS QVLHHCSSSMDVTRSQACATLYLLMR — FSFGATSNFARVKMQVTMSLASLVGRAPDFNE 1483 

hCLASP3 RLLRHCSSSIGTIRSHPSASLYLLMR—QNFEIGNNFARVKMQVPMSLSSLVGTSQNFNE 1604 

hCLASP2 EILKCCNSKLSSIRTEASQLLYFLMRNMFDYTGKKSFVRTHLQVIISVSQLIADWGIGE 14 91 

hCLASP7 RLLRHCGSRISTIRTHASASLYLLMR— QNFEIGHNFARVKMQVTMSLSSLVGTTQNFSE 1522 

hCLASPl EVLKCCNHRSRSTQTEASALLYLFMRKNFEFNKQKSIVRSHLQLIKAVSQLIADAG-IGG 1619 



hCLASP4 
hCLASPS 
hCLASPS 
hCLASP2 
hCLASPV 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASPS 
hCLASP2 
hCLASP? 
hCLASPl 



SRFQE S LF I INNFANSDRPMKATAFPAEVKDLTKRIRTVLMATAQMKEHEKDPEMLI DLQ 1539 

EHLRRSLRTILAYSEEDTAMQMTPFPTQVEELLCNLNSILYDTVKMREFQEDPEMLMDLM 1543 

EFLRRSLKTILTYAEEDLELRETTFPDQVQDLVFNLHMILSDTVKMKEHQEDPEMLIDLM 1554 

TRFQQSLSIINNCANSDRLIKHTSFSSDVKDLTKRIRTVLMATAQMKEHENDPEMLVDLQ 1551 

EHLRRSLKTILTYAEEDMGLRDSTFAEQVQDLMFNLHMILTDTVKMKEHQEDPEMLIDLM 1582 

SRFQHSLAITNNFANGDKQMKNSNFPAEVKDLTKRIRTVLMATAQMKEHEKDPEMLVDLQ 157 9 

transmembrane 

YSLAKSYASTPELRKTWLDSMAKIHVKNGEjFSEAAMCYVHVAALVAEFLIHRKK 1592 

YRIAKSYQASPDLRLTWLQNMAEKHTKKKCYTEAAMCLVHAAALVAEYI 3MLEDH 15 98 

YRIAKGYQTSPE-RLTWLQNMAGKHSERSNHAEAAQCLVHSAALVAEYI SMLEDR 1718 

YSLAKSYASTPELRKTWLDSMARIHVKNGCLSEAAMCYVHVTALVAEYI PRKG 1604 

YRIARGYQGSPDLRLTWLQNMAGKHAELGISHAEAAQCMVHAAALVAEYI ALLEDQ 1637 

YSLANSYASTPELRRTWLESMAKIHARNGCLSEAAMCYIHIAALIAEYLKRKGYWKVEKI 1739 



hCLASP4 
hCLASP5 
hCLASP3 
hCLASP2 
hCLASP7 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASPS 
hCLASP2 
hCLASP7 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASPS 
hCLASP2 
hCLASP7 
hCLASPl 



LFPNGCSAFKKITPNIDEEGAMKEDAGMMD 1522 

SYLPVGSVSFQNISSNVLEESWSEDTLSPDEDGV 1633 

KYLPVGCVTFQNISSNVLEESAVSDDWSPDEEGI 17S3 

VFRQGCTAFRVI TPNI DEEASMME DVGMQD 1534 

RHLPVGCVSFQNISSNVLEESAISDDILSPDEEGF 1572 

CTASLLSEDTHPCDSNSLLTTPSGGSMFSMGWPAFLSITPNIKEEGAAKEDSGMHD 17 95 

ITAM 

VHYSEEVLlELLEQCVDGLWKAERYEIISEISKLIVPIYEKRREFEKLTQ\tYRTl|HG 167 9 

CAGQYFTESGLVGLLEQAAELFSTGGLYETVNEVYKLVI P I LEAHREFRKLTLl HSKI QR 1693 
CSGKYFTESGLVGLLEQAAASFSMAGMYEAVNEVYKVLIPIHEANRDAKKLST] HGKI QE 1813 

VHFNEDVLMELLEQCADGLWKAERYELIADIYKLIIPIYEKRR 167 7 

CSGKHFTELGLVGLLEQAAGYFTMGGLYEAVNEVYKNLIPILEAHRDYKKLAA\ HGKI QE 1732 
TPYNENILVEQLYMCGEFLWKSERYELIADVNKPIIAVFEKQRDFKKLSDI YYDJHR 1852 



ITAM 



DOCK motif 



DOCK motif 



[ jEVMHTKKRLLGT T 
TDSI /NKDH—KRMFGT fFRV 
rSKI /HQSTGWERMFGT fFRV 

TTKI IHQSSGWERVFGTfFRV 
V VEWNSEKRLFGR iTYRV 



.ElYGQS|FFEEEdGKEY I YKEP KLTGLSEI S LRLVKL YG 17 39 

;iFG-SKFGDLCEQEFi?YKEP^ITKLPEISHRLEAEYG 1750 

IE YG-IKFGDLCEQEFi;YKEPMTKLAEISHRLEGE YG 1872 

CFFEDEE SKEYI YKEFKLTPLSEISQRLLKI YS 1710 

;E YG-A tlFGDLC EQEFv YKEP SITKLAEISHRLEEE YT 17 91 

.E YGQG FFEEEE SKEY I YKEP KLTGLSEI SQRLLKI YA 1912 
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1 



IT AM 



hCLASP4 
hCLASPS 
hCLASP3 
hCLASP2 
hCLASP7 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASP3 
hCLASP2 
hCLASP7 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASPS 
hCLASP2 
hCLASP7 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASPS 
hCLASP2 
hCLASP7 
hCLASPl 



hCLASP4 
hCLASPS 
hCLASP3 
hCLASP2 
hCLASP7 
hCLASPl 



YFDDKELTERKTEFERNHNISRFV 17 99 
YFDEYEMKDRVTYFEKNFNLRRFM 1810 
YFDTYEMKDRITYFDKNYNLRRFM 1932 



EKFGTENVKIIQDSDKVNAKELDPKYAHIQ\/TYVKI 
QC FGAE FVE VI KDSTPVDKTKLDPN KAY I Q I T FVE i 
ER FGE DWE VI KDS N PVDKCK L DPN KAY I Q I T Y VE I 
DK FGSENVKMIQDSGKVNPKDLDSK YAYIQ\ T HVII FFDEKELQERKTEFERSHNIRRFM 17 7 0 
ERFGDDVVEIIKDSYPVDKSKLDSQKAYIQJTYVEIYFDTYELKDRVTYFDRNYGLRTFL 1851 
DKFGADNVKIIQDSNKVNPKDLDPKYAYIQ\'I YVTEFFEEKEIEDRKTDFEMHHNINRFV 1972 



DOCK r 



itif 



ITAM 

FEAPYTLSGKKQGCIEEQCKRRTILTTSNSFP|YVKriRIPINCEQQIN|LKPIDGATDEIKD 1859 

YTTPFTLEGRPRGELHEQYRRNTVLTTMHAFPYIKIRISVIQKEEFVLTPIEVAIEDMKK 1870 

YCTPFTLDGRAHGELHEQFKRKTILTTSHAFEYIKTRVNVTHKEEIILTPIEVAIEDMQK 1992 

FEMPFTQTGKRQGGVEEQCKRRTILTAIHCFPYVKJ!RIPVMYQHHTELNPIEVAIDEMSK 1830 

FCTPFTPDGRAHGELPEQHKRKTLLSTDHAFFYIKIRIRVCHREETVLTPVEVAIEDMQK 1911 

FETPFTLSGKKHGGVAEQCKRRTILTTSHLFEYVKKRIQVISQSSTELNPIEVAIDEMSR 2032 

Coiled-coil 

KTAELQKLCSSTDVDMIQLQLKLQdWVSVQVNAGPLAYARAFLNDSQASKYPPKKVSELK 1919 
KTLQLAVAINQEPPDAKMLQMVLQG SVGATVNQGPLEVAQVFLAEIPADPKLYRHHNKLR 1930 
KTQELAFATHQDPADPKMLQMVLQC SVGTTVNQGPLEVAQVFLSEIPSDPKLFRHHNKLR 20 52 
KVAELRQLCSSAEVDMIKLQLKLQGSVSVQVNAGPLAYARAFLDDTNTKRYPDNKVKILK 18 90 
KTRELAFATEQDPPDAKMLQMVLQGSVGPTVNQGPLEVAQVFLAEIPEDPKLFRHHNKLR 1971 
KVS ELNQLCTiy:EEVDMI S LQLKLQC S V S VKVNAG PMA YARAFLE E TNAKK Y P DNQVKL LK 20 92 



Coiled-( 



il 



IHEQILQEDTMHSP 1979 
PELYKPIFR 1990 
2090 

fflEQICPLEEKTS- 194 9 
'- 2030 
2152 



DMFRKFIQACSI f^LELNERLIKEDQVEYHEGLKSNFRDMVKELSDI 
LCFKEFIMRCGE!VVEKNKRLITADQREYQQELKKNYNKLKENLRPIv|CERKI 
LCFKDFTKRCEDiVLRKNKSLIGPVQKEYQRELGKLSSP— 
E VFRQFVEACGQ ?VLAVNERL I KSDQLE YQEEMKANYREMAKELS E I 
LCFKDFCKKCECALRKNKALIGPDQKEYHRELERNYCRLREALQPI LTQRLPQLMAPTP- 
EIFRQFADACGQJVLDVNERLIKEDQLEYQEELRSHYKDMLSELSTV'INEQITGRDDLSKR 

PDZ liga nd 
WMSNTLHVFCAISGTSSDRGYGSPR tfAEVi — 2008 
VESQKRDSFHRSSFRKCETQLSQGS 2015 

VLPNSLHIFNAISGTPTSTMVHGMTSS ^SVVI 1980 

— PGLRNSLNRASFRKADL ZZZZ, 2°^"' 

GVDQTCTRVISKATPALPTVSISS ^AEVl 2180 
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